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New York City Health and Nutrition
Examination Survey
A model for urban health surveillance
T
horpe et al. (1) are to be com-
mended for undertaking a compre-
hensive evaluation of glycemic
status in adults from New York City.
Their article represents the efforts of a
health and nutrition survey within a large
metropolitan area, the New York City
(NYC) Health and Nutrition Examination
Survey (HANES), and provides very use-
ful information concerning the preva-
lence of hyperglycemia and control of
diabetes in an urban setting. Such efforts
have been undertaken in the U.S. by way
of national surveys of the populace in
terms of lifestyle behaviors and risk factor
levels over several decades (2–4), but a
survey that used population-based meth-
ods in a single city is new, provides valu-
able information, and may well serve as a
model for the future.
The study by Thorpe et al. reports
thatdiabetesaffects12.5%ofadultsliving
in New York City and that the frequency
of pre-diabetes, which was previously
called “impaired fasting glucose,” was al-
most double that (23.5%). Using the
1997 American Diabetes Association cri-
teria for diabetes and data from the Third
National Health and Nutrition Examina-
tion Survey (NHANES III, 1988–1994),
the investigators reported that the preva-
lence of impaired fasting glucose was
6.9%, undiagnosed diabetes 2.8%, and
diagnosed diabetes 5.1% (5). Previously,
Harris et al. expressed concern that the
prevalence of diabetes in American adults
aged 40–74 years had increased from
8.9% in 1976–1980 to 12.3% in 1988–
1994. The 1999–2003 NHANES esti-
mates of diabetes are generally 6.6% at
ages 40–59 years and 15.5% after age
60 years, which suggests that the national
prevalence of diabetes after age 40 years
was relatively stable from 1988 to 2003
(6). From the NYC HANES data for 2004
that are shown in Table 1 of the study by
Thorpe et al., it can be estimated that the
prevalence of diabetes in New Yorkers
aged40–74yearsis17%,whichiseven
greater than the frequencies reported by
Harris et al. (5) and Cowie et al. (6).
The general design and ages included
by Thorpe et al. for NYC HANES and
NHANES are similar, but the estimated
prevalence of diabetes and impaired fast-
ing glucose levels are much higher in the
more recent NYC HANES data. The very
highfrequenciesreportedbyThorpeetal.
are very disconcerting for some of the
subgroups that were investigated: the
prevalence of diabetes was 28.3% in
adults 60 years of age, and diabetes was
more common in blacks, Hispanics, and
Asians in comparison with whites.
Population research has generally
shown that approximately one-third to
one-half of people with diabetes are un-
aware of their condition. Thorpe et al.
measuredfastingglucoselevelstoidentify
undiagnosed diabetes. The overall results
from Fig. 1 in the study by Thorpe et al.
show that 3.8% of the 12.5% of New
Yorkers with diabetes, which amounts to
a relative proportion of 30%, were not
previously aware of the condition until
the glucose testing was undertaken. Sub-
group analyses concerning the relative
frequency of undiagnosed diabetes were
generallysimilarforbothsexes,atvarious
ages, across different ethnicities and
races, with respect to birth location, and
according to income status.
Across the U.S., it has been shown in
large surveys that overweight (BMI 25–
29.9 kg/m
2) affects approximately one-
third of adults and that obesity (30 kg/
m
2), similarly, affects approximately one-
third of adults. On a national basis, the
rising incidence and prevalence of diabe-
tes have been most highly associated with
greater adiposity (7). Among normal-
weight individuals, with a BMI 25 kg/
m
2, the frequency of diabetes in NYC
HANESwaslowandrangedfrom1to8%
across the ethnic and racial groups re-
ported in the study by Thorpe et al. On
the other hand, among overweight indi-
viduals,theprevalenceofdiabetesranged
from 9 to 22%, and among those who
were obese, the prevalence of diabetes
ranged from 14 to 33%. A higher preva-
lenceofdiabetesamongobeseindividuals
is what we might expect, but the absolute
frequencies are alarmingly high for all
groups reported (whites, blacks, Hispan-
ics, and Asians), the overweight status is
associatedwithapproximatelyadoubling
in the prevalence of diabetes, and obesity
is associated with approximately a tri-
pling in the prevalence of diabetes for the
New York survey participants.
It is of concern that the NYC HANES
resultsshowhigherestimatesofabnormal
glucose levels in Asians relative to whites
andothercomparatorgroups.Reportsus-
ing data from the Behavioral Risk Factor
Surveillance system, based on self-
reported data, have shown that the prev-
alence of diabetes is 60% greater in
Asian Americans and that an increased
risk for diabetes in this group is present
when BMI may not be greatly increased
(8). A report from California further sug-
gests that greater detail should be ob-
tainedconcerningAsianheritagetoassess
risk for diabetes and cardiovascular risk
factors because relatively low coronary
heart disease mortality rates were ob-
served for those who were identiﬁed as
ethnicallyJapaneseorChineseincompar-
ison with those who were South Asian
from India (9).
The population distribution in the
U.S. is changing rapidly, with a 130% in-
crease in Census-deﬁned urban areas be-
tween 1960 and 2000 (10). The
populations of several large cities have
grownby20%ormore(11).Immigration
also increases the diversity of cities. In
1970, the U.S. foreign-born population
was 9.6 million (5% of the population)
buthadincreasedto32.5millionby2002
(about 12%) (12). The recent immigra-
tiontrendisalsocharacterizedbyincreas-
ing diversity, as the immigrants come
mainly from Latin America and Asia—a
pattern distinct from the predominantly
European immigration in the past. This
new pattern has resulted in an increas-
ingly heterogeneous U.S. population eth-
nically and culturally and in terms of
health (13). National surveys, such as
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contemporary diversity of America.
StartingwiththeNationalHealthSur-
vey Act of 1956, the National Center for
Health Statistics has conducted assess-
ments of population health and dynami-
cally adapted sampling and design to
keeppacewiththechangingdemography
of the U.S. (www.cdc.gov/nchs/about/
major/nhanes/history.htm) For example,
NHANES I and II sampled the general
population, but data for many ethnic
groups were not available. The Hispanic
HANES was conducted in 1982–1984
to address data gaps for the growing
Mexican-American, Cuban-American, and
Puerto Rican populations in the U.S.
Since 1988, NHANES III and subse-
quentsurveyshaveoversampledminor-
ity groups. Contemporary urban U.S.
populations, with a sizeable number of
immigrants from Asia and Africa, are still
not adequately represented in national
surveys. Sample surveys of large cities,
such as NYC HANES, are needed to pro-
vide a comprehensive picture of the U.S.
NYCHANESprovidesamodelforur-
ban areas where similar studies can be
carried out, and comparisons can poten-
tially be made to national HANES data if
appropriate sampling frames and recruit-
ment methods are used. Such an ap-
proach may be particularly advantageous
when specialized ethnic/racial or immi-
grantgroupsmaybeofinterestinalocale.
The strategy might also be adapted to ur-
banareasoutsidetheU.S.,whichcanper-
mit global comparisons. There is the
further potential to follow individuals for
mortalityorotherhealthevents,aswellas
to conduct similar surveys in the future
and to make comparisons over time.
All in all, the NYC HANES 2004 pic-
ture does not look so nice: adult New
Yorkersareatleastasoverweightorobese
as has been reported recently in U.S. na-
tionaldata,andtheprevalenceofdiabetes
and impaired fasting glucose causes great
concern. The Big Apple is sugarcoated,
andimprovementsinobesityandlifestyle
willbeneededtoimprovethissituationin
the future.
PETER W. F. WILSON, MD
1,2,3
K. M. VENKAT NARAYAN, MD
3,4
From the
1Emory Program in Cardiovascular Out-
comes Research and Epidemiology (EPICORE),
School of Medicine, Emory University, Atlanta,
Georgia; the
2Epidemiology and Genetics Sec-
tion,AtlantaVeteransAffairsMedicalCenter,De-
catur,Georgia;the
3HubertDepartmentofGlobal
Health, Rollins School of Public Health, Emory
University, Atlanta, Georgia; and the
4Depart-
ment of Medicine, School of Medicine, Emory
University, Atlanta, Georgia.
Corresponding author: Peter W. F. Wilson,
peter.wf.wilson@emory.edu.
DOI: 10.2337/dc08-1807
© 2009 by the American Diabetes Association.
Readers may use this article as long as the work is
properly cited, the use is educational and not for
proﬁt, and the work is not altered. See http://
creativecommons.org/licenses/by-nc-nd/3.0/ for
details.
Acknowledgments— No potential conﬂicts
of interest relevant to this article were
reported.
●●●●●●●●●●●●●●●●●●●●●●●
References
1. Thorpe LE, Upadhyay UD, Chamany S,
Garg R, Mandel-Ricci J, Kellerman S,
Berger DK, Frieden TR, Gwynn C: Preva-
lence and control of diabetes and im-
paired fasting glucose in New York City.
Diabetes Care 32:57–62, 2009
2. Saaddine JB, Cadwell B, Gregg EW, En-
gelgau MM, Vinicor F, Imperatore G,
Narayan KM: Improvements in diabetes
processes of care and intermediate out-
comes: United States, 1988–2002. Ann
Intern Med 144:465–474, 2006
3. Saaddine JB, Engelgau MM, Beckles GL,
GreggEW,ThompsonTJ,NarayanKM:A
diabetes report card for the United States:
quality of care in the 1990s. Ann Intern
Med 136:565–574, 2002
4. Saydah SH, Fradkin J, Cowie CC: Poor
control of risk factors for vascular disease
among adults with previously diagnosed
diabetes. JAMA 291:335–342, 2004
5. Harris MI, Flegal KM, Cowie CC, Eber-
hardt MS, Goldstein DE, Little RR, Wied-
meyer HM, Byrd-Holt DD: Prevalence of
diabetes, impaired fasting glucose, and
impaired glucose tolerance in U.S. adults:
the Third National Health and Nutrition
Examination Survey, 1988–1994. Diabe-
tes Care 21:518–524, 1998
6. Cowie CC, Rust KF, Byrd-Holt DD, Eber-
hardt MS, Flegal KM, Engelgau MM, Say-
dah SH, Williams DE, Geiss LS, Gregg
EW: Prevalence of diabetes and impaired
fasting glucose in adults in the U.S. pop-
ulation: National Health And Nutrition
Examination Survey 1999–2002. Diabe-
tes Care 29:1263–1268, 2006
7. Geiss LS, Pan L, Cadwell B, Gregg EW,
Benjamin SM, Engelgau MM: Changes in
incidence of diabetes in U.S. adults,
1997–2003. Am J Prev Med 30:371–377,
2006
8. McNeely MJ, Boyko EJ: Type 2 diabetes
prevalence in Asian Americans: results of
anationalhealthsurvey.DiabetesCare27:
66–69, 2004
9. Palaniappan L, Wang Y, Fortmann SP:
Coronary heart disease mortality for six
ethnic groups in California, 1990–2000.
Ann Epidemiol 14:499–506, 2004
10. Alig R, Kline JD, Lichtenstein M: Urban-
ization on the U.S. Landscape. Rodick A,
Ed. New York, Elsevier, 2004
11. RobertsS:WhoWeAre:APortraitofAmer-
ica Based on the Latest U.S. Census. New
York, Times Books, 1995
12. Dey AN, Lucas JW: Physical and mental
healthcharacteristicsofU.S.-andforeign-
born adults: United States, 1998–2003.
Adv Data 369:1–19, 2006
13. Massey SD: The new immigration and
ethnicityintheUnitedStates.PopDevelop
Rev 21:631–652, 1995
Wilson and Venkat Narayan
DIABETES CARE, VOLUME 32, NUMBER 1, JANUARY 2009 205